3) could also be studied by the method of matched asymptotic expansions as 8'> 0 [9] . We then expect that the solution of the perturbed problem approaches the slowly-varying bifurcation branches except in the vicinity of a singular point. The direct application of this method presents two difficulties. First, as noticed by Haberman [8] , the singular point of the slowly-varying solution does not always correspond to the bifurcation point of the steady states. Second, numerical studies of a laser model [7] suggest that different behaviors for the slowly-varying solution are possible if the ratio 8'/ 8' is small or large. As we shall demonstrate in ?? 2 and 3, these two difficulties already appear for the simple equation (1.1). In Fig. 4 , we represent y(r, E, 8) for different values of 8. As predicted by our analysis, we observe that the deviation between the jump and the limit point starts increasing when 8= O(r) and is maximum when 8 If k = -1 and 8 = 0(1), the branch of unstable steady states represents in first approximation the separatrix curve (L) between the trajectories leading to a bounded or an unbounded behavior (Fig. 6a) . However, if the ratio 8/e decreases, the separatrix L deviates from the branch of unstable steady states (Fig. 6b) and if 8 = 0, it corresponds exactly to the r axis (Fig. 6c) . Consequently, if yi <0 and 8/ e is sufficiently small, a perturbation of the stable steady state may lead to an unexpected jump transition. The separatrix curve can be found as the solution of (1.1) which approaches the unstable steady states as r -> x0: ( 
5.1)
y(,r) --as r->ao.
-r When k = 1 a similar behavior is possible. The system may escape from the slowlyvarying jump transition (Fig. 7a) if yi <0 and 8/e is sufficiently small (Fig. 7b) . A trajectory starting below the separatrix L will approach as r -> 00 the branch of stable steady states: y(r) -> -r. The separatrix is also defined as the solution of (1.1) which satisfies the condition (5.1). If 8 = 0, the separatrix curve becomes the r axis (Fig. 7c) . Similar conclusions have been obtained for the case p = 3.
6. Discussion. The principal conclusion of our study of the imperfect bifurcation problem (1.1) is that the transition from the basic state to the slowly-varying bifurcation states may appear at an 0(1) distance from the bifurcation point A = 0. This is only possible if the size of the imperfections (i.e., 8) is sufficiently small compared to the rate of change of A (i.e., E). Then, the switch between the two branches of solutions occurs at a critical value A = A, > 0 which depends on the initial position of A = Ao < 0.
From the practical point of view, the shift of the critical point may lead to two important applications. First, since the position of the switch can be controlled by the initial value of A, a time-dependent bifurcation parameter represents a control mechanism to delay the instability. Second, the slowly-varying evolution near the basic state is generally followed by a rapid jump to the slowly-varying bifurcation states. This contrasts with the usually smooth transitions observed near bifurcation points. Thus, the rapid jump transition provides a fast switching mechanism for the system.
If the basic steady state is initially perturbed, the system may escape from its normal slowly-varying behavior and presents a different evolution as t -> xo. We have shown that this response due to the initial perturbation is particularly successful if the ratio S/ E is small.
The detailed study of equation (1.1) is motivated by laser problems described in ? 4. Although equation (1.1) has been obtained by a local analysis of the more complex laser equations, we have found good qualitative agreements between our analytical results and our previous numerical studies [7] . However, different behaviors may be observed if the control parameter starts to increase far from the bifurcation point. In reference [11] , we solve exactly the linearized equations for a simple laser. The general solution exhibits the delayed instability of the basic state but also admits two distinct regimes corresponding to a turning point of the original equation.
